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The  fourteenth  meeting  of  the  Midwinter  Conference  of  Immunologists 
was  held  at  the  Asilomar  Conference  Grounds,  Pacific  Grove,  California, 

January  ?5th-?8th,  1975 • A total  of  375  persons  attended  the  Conference, 
which  group  included  259  paying  registrants,  95  nonpaying  students  and  21 
speakers.  There  were  5 half-day  sessions  with  four  speakers  per  session. 

The  theme  of  the  Conference  was  "Soluble  Mediators  and  the  Immune  Response". 

Dr.  Dan  H.  Campbell,  one  of  the  three  originators  of  the  Midwinter 
Conference  died  September,  197^.  A special  lecture  was  given  in  his 
memory  bv  Dr.  Irvine  H.  lepow.  This  lecture  was  the  first  in  a series  to 
V be  given  ann'iallv  and  to  be  known  as  the  Din  H.  Campbell  Memorial  lecture. 

Dr.  Frank  Dixon,  a cofounder  of  the  Conference  with  Dr.  Campbell  and 

Dr.  Hugh  Fudenberg,  introduced  the  first  lecture  with  a short  commentary 

on  Dr.  Campbell  as  a human  being  and  as  a scientist.  He  spoke  of  Dr.  Campbell's 

unique  ability  of  relating  findings  in  immunochemistry  to  biologic  phenomena 

and  of  his  generous  giving  of  his  time  and  council  to  his  peers  and  students 

alike. 

ABSTRACTS  OF  THE  lUTH  MIDWINTER  CONFERENCE  OF  IMMUNOLOGISTS 

THE  DAN  H.  CAMPBELI  MEMORIAI  LECTURE.  Perspective  on  Immunologic  Medi- 
ator Systems  bv  Dr.  Irvin  H.  lenow.  University  of  Connecticut,  Farmington, 
Connecticut . 


Three  examples,  selected  from  the  author's  experience  with  the  comple- 
ment system,  are  illustrative  of  the  Hegelian  nature  (thesis,  antithesis, 
synthesis)  of  scientific  investigation,  particularly  in  the  earlier  stages 
of  maturation  of  a field.  Each  was  marked  by  apparently  diametrically 
apposed  concepts  which  emerged,  in  fact,  to  be  at  least  partially  reconcil- 
able. Each  suffered  from  problems  of  methodology,  lack  of  appreciation  of 
technical  details,  and  need  for  definitive  purification  and  characteriza- 
tion of  the  relevant  proteins.  Each  was  resolved,  at  least  in  part,  by 
independent  observations  which  were  not  immediately  directed  to  the 
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controversy  at  issue.  The  examples  selected  and  reviewed  to  the  extent 
necessary  to  establish  these  perspectives  are:  1 ) the  enzymatic  and  macro- 

molecular  nature  of  Cl:  2)  anpreciatlon  of  cleavage  products  of  both  C3 

and  C5  as  phlopistic  peptides  compatible  with  designation  as  anaphylatoxins ; 
and  3)  establishment  of  the  properdin  system  as  an  alternative  pathway  of 
complement  activation.  Although  it  is  not  implied  that  all  scientific  con- 
troversies are  resolved  bv  Hegelian  synthesis,  the  frequency  is  impressive 
with  which  this  occurs  and  is  contributed  to  bv  the  serendipitous  inter- 
play of  observations  flowing  from  vigorous  basic  research.  In  the  context 
of  this  Conference  on  soluble  immunological  mediators,  it  is  also  note- 
worthy. as  reviewed  in  the  above  examples,  that  purification  and  characteri- 
zation are  critically  imoortant  steps  that  do  not  necessarily  lead  to  valid 
conclusions  in  the  absence  of  other  conceptual  input.  These  perspectives 
suggest  that  we  seek  a greater  degree  of  independence  and  charity  of  thought 
a*  we  continue  to  attempt  to  gain  more  definitive  insights  into  mediator 
svstem* . 


SESSION  I : INTERACTIONS  BETWEEN  CELLULAR  AND  HUMORAL  MEDIATION  SYSTEMS 

Chairman  - Dr.  Charles  G.  Cochrane 

The  Hagemar.  Factor  Activated  Pathways 

by  Dr.  Charles  G.  Cochrane  - Scrinps  Clinical  and  Research  Foundation, 

la  Jolla,  California 

Current  knowledge  of  the  physical  characterization  of  Hageman  factor 
of  human  plasma  was  nresented,  and  the  means  by  which  it  can  be  activated 
described . 

Solid-phase  and  fluid-phase  (enzvmatic  ) activation  is  apparent.  The 
contribution  of  each  remains  in  question  in  conditions  where  Hageman  fac- 
tor is  activated  in  whole  plasma.  The  changes  in  physical  properties  of 
the  Hageman  factor  molecule  associated  with  solid-phase  or  liquid-phase 
serve  to  distinguish  these  two  mechanisms:  In  solid-phase  activation, 

Hageman  factor  binds  to  a negatively  charged  surface  is  not  cleaved  when 
activated.  A conformational  change  in  the  structure  of  the  molecule  ma'' 
well  occur  exposing  an  enzyme  site. 

Fluid-phase  activation  is  brought  about  in  greatest  part  by  activated 
substrates  of  Hageman  factor,  a mechanism  termed  reciprocal  activation. 
Hageman  factor  (human)  is  cleaved  into  $2,000,  U0,000  and  ?8,000  MW  frag- 
ments in  the  process.  The  first  two  fragments  bear  the  structural  group- 
ings responsible  for  binding  of  the  molecule  to  negatively  charged  surfaces. 
The  28,000  MW  fragment  is  released  from  the  negatively  charged  surface  when 
the  whole  molecule  is  cleaved  by  fluid-phase  (enzvmatic)  activators.  It 
contain*  the  enzvmatic  site  of  Hageman  factor  resnonsible  for  generating 
activity  of  the  kinin-forming,  Intrinsic  clotting  and  fibrinolytic  systems. 


Complement.  as  An  Extracellular  Membrane  Effector 

It 

bv  Dr.  Hans  J.  Mul ler-Eberhard  - Scripps  Clinic  and  Research  Foundation, 

La  Jolla,  California 

Attack  of  biological  membranes  by  complement  is  Initiated  by  enzvmatic 
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cleavage  of  C5.  Activation  of  C5  is  accompanied  bv  dissociation  of  the 
activation  peptide,  C5a,  from  the  T'-chain  of  the  molecule.  This  is  accom- 
plished bv  the  multiple  subunit  enzvme  C5  convertase.  The  enzyme  consists 
of  a fusion  product  of  at  least  three  distinct  precursors,  CP,  C3  and  Cb. 

The  probable  subunit  structure  is  C^h,  ?a,  3t>.  Cleavage  of  C5  constitutes 
the  biochemical  signal  for  sel f-assembl v of  the  C5b-9  membrane  attack  com- 
plex. Assembly  of  this  multimolecular  complex  is  governed  by  adsorptive 
processes.  In  its  nascent  state  C5b-Q  can  attach  to  the  outer  membrane  of 
a cell  and  subsequently  kill  the  cell.  Tie  complex  was  isolated  and  dis- 
sociated into  its  subunits  bv  SD3  pol vacrvlamide  gel  electrophoresis.  Its 
predicted  composition  was  confirmed,  except  for  the  presence  of  an  as  vet 
unidentified  protein.  C5b-G  is  endowed  with  neoantigens  which  are  unique 
for  the  complex  and  are  not  shared  bv  its  precirsor  proteins.  The  probable 
mode  of  action  of  the  complex  in  causing  membrane  damage  appears  closely  re- 
lated to  the  unique  quaternary  structure  of  C8. 


Biological  1?/  Active  Peptides  Produced  by  Neutrophil-bound  Enzymes 

by  Dr.  Bruce  Wintroub  - Harvard  Medical  School  at  Robert  B.  Brigham 

Hospital,  Boston,  Massachusetts 

Mediators  of  inflammation  may  originate  from  humoral  or  cellular 
sources  and  from  cellular-humoral  interactions.  Enzymes  supplied  by  neu- 
trophil l.vsosomes  may  interact  with  kininogen,  a plasma  'v-globulin,  to  gen- 
erate kinins.  In  an  effort  to  characterize  neutrophil  dependent  kinin  gen- 
eration, a unique  effector  pathway,  distinguishable  from  the  plasma  or  cell- 
ular kinin  system,  was  detected.  This  pathway,  designated  the  neutral  pep- 
tide generating  system,  provides  a mechanism  by  which  the  neutrophil  may 
participate  in  inflammation  independent  of  degranulation  and  phagocytosis. 

A diisopropvl  fluorophosphate  inhibitable  protease  located  on  the  surface  of 
the  neutrophil  plasma  membrane  acts  on  a heat  stable,  90~95>000  M.W.  plasma 
^-globulin  to  generate  a trvnsin  sensitive  neutral  peptide  which  contracts 
smooth  muscle  and  increases  vascular  permeability.  This  pathway  is  con- 
trolled by  two  normal  plasma  proteins,  <v-l -antitrvpsin  inhibits  the  neutro- 
phil protease  and  a Ca++  dependent,  3°f'“350,000  M.W.  inactivator  destroys 
neutral  peptide.  Since  the  neutrophil  protease  is  detected  as  an  active 
molecule  in  unperturbed  neutrophils,  neutrophil  accumulation  may  outstrip 
the  available  ®-l -antitrvpsin  with  resultant  neutral  peptide  generation. 


Controls  of  Secretion  from  Neutrophils:  Complement,  Cyclic  Nucleotides 
and  Calcium 

bv  Dr.  Gerald  Weissmann  - New  York  School  of  Medicine,  New  York 

Human  neutrophils  release  lvsosomal  hvdrolases  during  phagocytosis  or, 
when  phagocytosis  is  inhibited  bv  cvtochalasl n B,  upon  contact  with  phago- 
cvtosable  substances  (zvmosan  or  Immune  precipitates).  Microtubules  were 
more  prominent  in  phagocvtosing  than  in  resting  cells,  and  were  observed 
near  primary  Ivsosomes  and  forming  phagosomes.  "Regurgitation  during  feed- 
ing resulted  from  degranulation  of  primary  l.vsosomes  into  newly  formed 
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phagosomes  which  ware  still  open  to  the  extracellular  space  as  well  as 
from  the  ingestion  of  additional  material  directly  into  already  loaded 
secondary  lysosomes.  Both  events  led  to  the  release  of  lysosomal  contents 
from  intact  cells.  When  granule  volume,  calculated  as  the  percentage  of 
cytonlasmic  volume,  was  determined  bv  point  counting  from  electron  micro- 
graphs the  fractional  volume  of  granules  in  resting  cells  was  22.6%  of  the 
cvt.oolasm.  After  phagocvtosing  zymosan  for  15  minutes  the  granule  volume 
was  ^educed  to  Q.?$.  Pretreatment  with  PGE^  (?  X 10“  M)  or  colchicine 
(lo"'M)  reduced  degranulation  so  that  the  fractional  volume  of  granules  in 
these  cells  after  15  minutes  of  phagocytosis  was  13 .b%  and  11.6%  respectively. 
Degranulation  was  also  inhibited  bv  POE^  or  colchicine  when  the  cells  inges- 
ted Immune  precipitates.  Degranulation  of  lvsosomes  can  be  studied  more 
conveniently  bv  both  morphometric  and  biochemical  methods  when  cvtochalasin 
B (5  i.g/ml  ) transforms  the  leukocyte  into  a secretory  cell  in  which  lysosomes 
fuse  directly  with  the  plasma  membrane  as  if  to  a phagocvtic  vacuole.  Stim- 
ulation of  cvtochalasin  B-treated  neutrophils  with  zymosan  led  to  a reduc- 
tion of  granule  volume  within  the  cell,  and  histochemicallv  identifiable 
myeloperoxidase  appeared  at  the  cell /zvmosan  interface,  indicating  that  ly- 
sosomes fused  with  the  plasma  membrane  instead  of  with  phagocytic  vacuoles. 

As  they  did  in  ordinary  phagocvtic  cells,  colchicine,  vinblastine,  FGE} 
plus  theophylline,  as  well  ac  dibutvrvl  cAMP  plus  theophylline  inhibited 
fusion  of  PMN  granules  with  the  plasma  membrane:  e.g.  the  mean  granule  vol- 
ume in  colchicine-treated,  zvmosan-stimulated  cells  was  13%  and  12.8$  in 
cAMP  treated  cells  as  compared  to  untreated,  zymosan-stimulated  cells  which 
contained  a mean  of  J.6%.  T ese  experiments  provide  morphologic  confirmation 
of  previous  suggestions  that  fusion  of  granules  with  phagocytic  vacuoles  or 
the  plasma  membrane  mav  be  modified  by  cyclic  nucleotides  and  the  state  of 
assembly  of  microtubules. 

SESSION  II:  SPECIFICITY  AND  NATURE  OF  CELLULAR  ACTIVATING  MECHANISMS 

Chairman  - Dr.  K.  Frank  Austen 

Cell  Receptors:  Specificity  and  Function 

by  Dr.  Pedro  Cuatrecasas  - Johns  Hopkins  University  School  of  Medicine, 

Baltimore,  Maryland 

Considerable  progress  has  been  made  in  the  identification  and  study 
of  cell  membrane  receptors  for  a variety  of  peptide  as  well  as  nonpeptide 
hormones  and  drugs.  In  these  studies  the  general  approach  has  been  to 
measure  the  interaction  (binding)  of  a radioactivel y labelled  hormone  with 
the  intact  target  cell  or  with  isolated  membrane  preparations.  The  binding 
is  s'irmised  to  reflect  specific  recentor  interactions  if  it  satisfies  cer- 
tain criteria  such  as  specificity,  saturabi 1 itv,  tissue  and  target  cell 
sensitivity,  high  affinity  and  reversibility.  Although  these  properties 
are  necessary  for  the  Identification  of  receptors,  they  alone  are  not  al- 
ways sufficient  to  characterize  the  binding  process  unless  studied  in  suffi- 
cient detail. 

A number  of  problems  and  pitfalls  in  the  study  of  hormone  receptors  are 
described.  Manv  of  these  relate  to  the  problem  of  "nonspecific"  binding. 

It  in  acknowledged  that  apparently  specific  binding  of  the  type  expected 
for  receptors  can  also  be  seen  with  materials  not  containing  receptor  macro- 
molecules.  For  example,  radioactive  insulin  and  glucagon  can  bind  with  sur- 
prising specif icltv  to  inorganic  substances  such  as  talc,  alumina  powder, 
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and  microsilica.  An  example  is  presented  of  specific  insulin  binding  to 
talc  which  demonstrates  a phenomenon  which  has  been  interpreted  as  "posi- 
tive cooperativity " in  studies  of  binding  with  biological  tissues.  Since 
this  effect  cannot  be  due  to  receptor  interactions  or  true  receptor  cooper- 
ativitv,  it  is  suggested  that  this  effect  is  due  to  hormone-hormone  inter- 
action and  ligand-ligand  association.  The  consequences  of  such  processes 
for  interpreting  the  results  of  binding,  studies  are  discussed.  Such 
ligand  sel f-aggregation,  as  well  as  nonspecific  binding,  can  complicate 
Scatchard  plots  and  give  the  impression  of  second-order  binding  sites. 

Other  problem's  discussed  relate  to  the  difficulty  of  ascertaining 
precise  kinetic  constants  of  binding  when  the  receptor  concentration  in  the 
assav  medium  is  exceptionally  high,  as  is  usually  the  case  in  binding  studies 
which  utilize  ligands  (hormones)  of  insufficiently  high  specific  activity. 

In  addition,  assessment  of  binding  affinity  on  the  basis  of  competition  or 
displacement  curves  with  native  or  unlabelled  hormones  will  underestimate  the 
true  affinity  constant.  These  pitfalls  will  be  evident  as  well  in  Scatchard 
plot  analyses.  In  addition,  it  is  pointed  out  that  certain  hormones  can 
cross-react  with  Receptors  for  other  sometimes  closely  related  hormone  re- 
ceptors. In  such  cases  the  affinity  of  the  interaction  is  usually  lower 
than  that  of  the  hormone  or  its  true  receptor.  Serious  Droblems  of  inter- 
pretation can  also  result  when  binding  data  is  obtained  on  mixed  cell  popu- 
lations since  the  assumption  is  frequently  made  that  all  of  the  cells  present 
are  contributing  equally  to  the  binding  process.  The  erroneous  conclusion 
can  be  made,  for  example,  that  few  receptors  per  cell  exist  in  a given  clini- 
cal state  when  in  actuality  the  change  is  in  the  relative  comDOsition  of  the 
cells  under  study.  The  need  for  correlating  the  affinity  of  binding  with 
the  affinity  for  biological  responses  was  discussed  and  the  problems  frequently 
encountered  in  such  interpretations vere  described. 

The  possible  mechanisms  by  which  hormone -recent or  complexes,  once  formed, 
can  modulate  membrane-localized  functions  were  discussed . These  mechanisms 
were  i 1 1 ustrated  with  recent  studies  on  the  action  of  cholera  toxin  on  cell 
membranes . 


Biochemical  Differences  in  Platelet  Activation  by  Different  Antigens 

by  Dr.  Peter  Henson  - Scripps  Clinical  and  Research  Foundation, 

La  Jolla,  California 

Rabbit  platelets  are  activated  by  different  stimuli  (collagen,  platelet 
activating  factor  (PAF)  from  basophils,  anti-platelet  antibody,  zymosan 
with  complement  bound  to  it  (ZC ) and  thrombin)  to  secrete  their  preformed 
content  of  vasoactive  amines  - mediators  of  acute  inflammatory  reactions. 

The  secretory  event  requires  Ca++  and  energy,  and  is  inhibited  by  colchi- 
cine and  agents  which  increase  intracellular  cAMP.  During  secretion,  in- 
tracellular cAMP  levels  drop.  Di-isopropvl phosphofl uoridate  (DFP)  also  in- 
hibits secretion,  but  only  if  present  during  the  reaction  of  stimulus  with 
cell.  The  stimulus-dependent  activation  of  a precursor  serine  esterase  on 
the  platelets  is  suggested.  Support  for  this  hypothesis  comes  from  obser- 
vations of  inhibition  of  secretion  by  small  molecular  weight  esters.  From 
inhibition  data  with  series  of  phosphonate  inhibitors  and  with  different 
esters,  it  appears  that  each  stimulus  activates  a unique  serine  esterase  in- 
volved in  secretion.  It  is  postulated  that  this  process  represents  an 


Important  mechanism  of  cell  activation. 


The  Generation  and  Release  of  Unstored  Mediators  by  IgE-dcpendent  Reactions 

by  Dr.  K.  Frank  Austen  - Harvard  Medical  School  at  Robert  B.  Brigham 

Hospital,  Boston,  Massachusetts 

That  human  IgE  mediates  the  immunologic  release  of  histamine,  slow 
reacting  substance  of  anaphylaxis  (SRS-A),  and  the  eosinophil  chemotaetic 
factor  of  anaphvlaxis  (ECF-A ) from  human  lung  fragments  has  been  estab- 
lished by  showing  deletion  of  activity  with  specific  immunoadsorbents , 
competition  for  sensitization  with  IgE  myeloma  protein,  and  releasing,  activ- 
ity with  specific  anti-IgE.  The  biochemical  pathway  initiated  bv  inter- 
action of_IgE  with  specific  antigen,  appears  to  involve  a DFP-sensitive 
esterase(E),  anaerobic  glycolysis,  and  certain  cations,  and  is  modulated 
bv  receptors  of  the  adrenergic  and  cholinergic  prototype.  The  chemical  med- 
iators presumably  alter  pulmonary  function  both  by  a direct  action,  perhaps 
particularly  pertinent  for  the  smaller  peripheral  airways,  and  by  an  effect 
on  the  epithelial  irritant  receptors  to  initiate  a reflex  cholinergic  dis- 
charge with  constriction  of  the  larger,  central  airways  and  possibly  further 
enhancement  of  mediator  release. 


The  Terminal  Events  in  the  Release  of  Preformed  Mediators  by  IgE-dependent 
Meehan i sms 


by  Dr.  Lawrence  Lichtenstein  - Johns  Hopkins  School  of  Medicine  at 

Good  Samaritan  Hospital,  Baltimore, 
Maryland 

The  preformed  mediators  discussed,  which  are  released  from  human  baso- 
phils bv  the  antigen-IgE  antibody  interaction,  are  histamine,  SRS-A,  ECF-A, 
and  a newly  defined  TAMe  esterase  which  appears  to  be  a kallikrein,  since 
it  generates  kinin  from  human  serum  kininogen.  Insofar  as  these  have  been 
studied,  the  mechanism  of  release  of  each  is  similar:  the  process  is  active, 

energy  requiring,  and  controlled  by  hormone -recent or  interactions  which  in- 
volve the  cyclic  AMP  svstem.  Histamine,  acting  through  an  HP  receotor,  can 
feedback  to  inhibit  the  release  of  each  of  these  mediators.  The  H?  recep- 
tor is  also  present  on  T lymphocytes  and,  in  fact,  seems  to  mediate  a gen- 
eral anti-inf lammatorv  role  of  histamine.  The  release  process  can  be 
divided  into  two  stages.  The  cyclic  AMP-active  agents  inhibit  in  the  first 
stage  while  agents  which  impair  calcium  flux,  the  generation  of  metabolic 
energy  or  microtubule  aggregation  act  in  the  second  stage.  Each  of  these 
mediators  is  also  released  by  the  calcium  ionophore  A23187.  This  material 
appears  to  bypass  the  first  stage  of  release.  Studies  of  ionophore  hista- 
mine release,  together  with  the  data  mentioned  above,  allow  us  to  propose  a ( 
sequence  of  steps  which  leads  to  the  release  of  the  preformed  mediators  of 
anaphylaxis . 
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SESSION  III : MEDIATORS  OF  T CELI  - B CEIL  COOPERATION 

Chairman  - Dr.  Richard  W.  Dutton 

T Cell  Mediator  as  a Mat'iratlon  Signal  in  B Cell  Response  to  Antigen 

by  Dr.  Richard  Dutton  - University  of  California,  San  Diego, 

la  Jolla,  California 

A brief  review  of  the  development  of  the  concept  of  T cell-B  cell 
interaction  was  presented.  This  included  an  account  of  the  more  recent 
developments  in  this  field  and  showed  that  the  originally  simple  model 
was  rapidlv  becoming  more  complex.  The  four  presentations  in  this  session 
represent  further  examples  of  this  increasing  complexity.  Our  own  studies 
have  shown  that  the  proliferation  phase  of  the  humoral  immune  response  can 
be  initiated  in  the  complete  absence  of  T cell  helper  activity.  The  T 
cell  help,  which,  is  needed  later  in  the  response,  supplies  a maturation 
signal,  which  causes  the  differentiation  of  the  already  responding  B cell 
into  a mature  antibody-secreting  Ivmphocvte. 


Enhancing  Factors  for  IgE  and  IgG  Antihod.-  Response 

by  Dr.  Kimishige  Ishizaka  - Johns  Hopkins  University  at  Good  Samaritan 

Hospital,  Baltimore,  Maryland 

An  in  vitro  culture  system  was  set  up  to  observe  secondary  anti-hapten 
IgE  antibody  response  of  rabbit  Ivaph  node  cells.  Rabbits  were  immunized 
with  dinitrophenvl  derivaties  of  either  Ascaris  extract  or  Ragweed  extract 
Fr.  D included  in  alum,  and  their  mesenteric  lymph  node  cells  were  stimulated 
with  an  appropriate  antigen.  For  the  anti-hapten  IgE  antibody  response,  both 
hapten  specific  precursors  and  carrier -spec if ic  helper  cells  are  required. 
Helper  cells  for  IgE  antibody  response  were  obtained  when  rabbits  were  immun- 
ized with  the  carrier  included  in  alum.  Immunization  with  the  same  carrier 
included  In  complete  Freund's  adjuvant  raised  carrier  specific  cells  which 
have  helper  function  for  IgG  antibody  response  but  not  for  IgE  antibody  re- 
sponse. Helper  function  of  carrier-specific  cells  was  replaced  by  enhancing 
soluble  factor  which  was  obtained  by  stimulation  of  carrier-primed  lympho- 
cytes with  free  carrier.  Anti-hapten  antibody  response  was  observed  by 
stimulating  DNP-primed  cells  with  hapten-heterologous  carrier  conjugate 
followed  by  culture  of  the  stimulated  cells  in  cell  free  supernatant  contain- 
ing enhancing  soluble  factors.  The  soluble  factors  obtained  in  our  system  do 
not  contain  antigen,  lack  the  immunoglobulin  determinant  and  carrier-specifi- 
city. Evidence  was  obtained  that  enhancing  factor  for  IgE  antibody  response 
is  different  from  the  factor  for  IgG  antibody  response.  When  donors  of 
carrier-specific  cells  were  immunized  with  the  carrier  included  in  alum,  cell 
free  supernatant  obtained  from  the  carrier-specific  cells  enhanced  both  IgE 
and  IgG  antibody  responses.  If  the  donors  were  Immunized  with  the  same 
carrier  in  complete  Freunds  adjuvant,  cell  free  supernatant  obtained  from 
the  carrier  primed  cells  enhanced  IgG  but  not  IgE  antibody  response.  Frac- 
tionation of  cell  free  supernatant  having  both  IgE  and  IgG  enhancing  activi- 
ties indicated  that  enhancing  activities  for  IgE  and  IgG  are  associated  with 
different  molecules. 
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As  the  process  of  antibodv  response  can  be  divided  into  two  stages: 
mmelv,  activation  of  hanten- specific  cells  by  hapten-heterologous  carrier 
conjugate  and  differentiation  (and  proliferation)  of  activated  cells  to 
ant.ibodv  forming  cells  in  the  presence  of  soluble  factor,  mechanisms  of 
B ce1 1 activation  was  studied.  It  was  found  that  divalent  anti-immuno- 
globulin (ig),  but  not  the  monovalent  antibody  fragment,  activated  hapten- 
primed  IgG-B  cells  which  formed  anti-haDten  antibody  in  the  presence  of 
non-snecific  enhancing  factor  The  results  indicated  that  bridging  of 
ce1 1 -surface  immunoglobulin  is  an  initial  step  of  B cell  activation.  The 
activation  of  B cells  by  anti-Ig  or  hapten-heterologous  carrier  conjugate 
was  enhanced  by  increasing  intracellular  cyclic  AMP  level.  Bv  contrast, 
the  second  stage  of  antibodv  response,  which  involved  differentiation  and 
proliferation  of  B cells  and  secretion  of  antibody,  was  inhibited  by  cyclic 
AMP. 


Antigen  Specific  and  Nonspecific  Mediators  of  T Cell  - B Cell  Cooperation 

by  Drs . John  W.  Kanpler  and  Philippa  Marrack  Hunter  - University  of  Rochester, 

Rochester,  New  York 

Evidence  was  presented  for  two  tvpes  of  helper  T-cells  in  the  mouse 
specific  for  a protein  antigen,  keyhole  limpet  hemocvanin  (KLH).  The  first 
cell  is  able  to  help  B-ne^ls  respond  to  the  hapten,  trinitrophenol  (TNP), 
when  coupled  to  KLH  presumably  through  the  participation  of  KLH-specific  T- 
ee"'l  factors.  The  second  helper  cell  when  stimulated  with  KLH  is  able  to 
help  B-cells  respond  to  red  blood  ceil  antigens,  but  not  TNP-KLH,  through 
the  production  of  a non-ant igen-spec if ic  factor. 

Both  tvpes  of  helper  cell  were  shown  to  be  present  in  the  spleens  of 
KTJl-primed  mice,  although  they  occurred  with  different  frequencies.  They 
were  shown  to  be  different  T-cells  by  their  segregation  from  each  other  in 
vitro  at  limiting  dilution. 


Cells  and  Factors  Affecting  T Cell  Function 

bv  Dr.  Robert  I.  Mishell  - University  of  California,  Berkeley,  California 

Several  examples  of  variability  commonly  encountered  in  experiments 
involving  in  vitro  generation  of  immune  responses  were  discussed.  The  hy- 
pothesis that  much  of  this  variability  involves  environmental  effects  on 
accessory  cell  functions  was  advanced.  Experiments  delineating  the  speci- 
fic role  of  accessory  cells  and  factors  produced  by  them  in  protecting  T 
cells  from  inactivation  by  hydrocortisone  were  presented  in  detail.  Protec- 
tion by  in  vivo  activated  "A"  cells  was  shown  and  advanced  to  explain  occas- 
ional examples  of  hydrocortisone  resistance  which  appear  in  the  literature. 
Finally  a few  other  examples  of  accessory  cells  regulating  T cell  function 
were  presented. 

SESSION  IV:  MEDIATORS  OF  CELLULAR  IMMUNITY  - I 

Chairman  - Dr.  Gale  A.  Granger 
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B Cell  Lvmphoklnc  Production  by  Trypsin  Derived  C3b 

by  Dr.  Ann  L.  Sandberg  - laboratory  of  Microbiology  and  Immunology 

National  Institute  of  Dental  Research 
National  Institutes  of  Health 

Trypsin  cleavage  of  the  third  component  of  guinea  pig  complement  (C3  ) 
(lit  trypsin,  pH  - 7-5>  60  sec.,  20°  c.  ) yields  a fragment  which  stimulates 
guinea  pig  lymphocytes  to  produce  a chemotactic  lymphokine.  Under  these 
digestion  conditions  the  fragments  obtained  (C3a  and  C3b)  are  similar  to 
those  generated  via  immune  activation  of  the  complement  sequence.  In  con- 
trast, f'lrther  digestion  of  C3  trypsin,  pH  - 7-5,  1 hr.,  20OC.)  yields 
C3c  and  C3d  which  are  inactive  as  inducers  of  this  Ivmphokine.  These  di- 
gested C3  preparations  contain  only  minimal  inherent  chemotactic  properties. 
The  C3  fragments,  C3b  and  C3d,  were  characterized  immunochemical Iv  and  by 
their  ability  to  inhibit  rosette  formation  between  lymphocytes  and  ervthro- 
cvte-antibodv-C  comp'' exes  bearing  C3b  or  C3d.  C3  and  its  digestion  products 
were  added  to  spleen  ceil  cultures  and  U8  hr.  supernatants  were  assayed  for 
chemotactic  activity  in  modified  Bovden  chambers.  Chemotactic  activity  was 
quantitated  by  microscopic  enumeration  of  guinea  pig  macrophages  which  had 
migrated  through  5 u polycarbonate  filters  in  response  to  the  cellular  de- 
rived factor.  The  Ivmohoevte  production  of  chemotactic  factor  was  complete- 
ly abrogated  by  the  adsorption  of  the  C3b  containing  digest  with  goat  anti- 
guinea pig  C3  coupled  to  Sepharose  4b  prior  to  its  addition  to  spleen  cell 
cultures.  The  active  C3  fragment  was  C3b  as  demonstrated  by  Sephadex  G-75 
column  chromatography  of  the  60  sec.  digestion  products  of  C3 • The  lympho- 
cyte stimulating  activity  eluted  only  in  the  exclusion  volume  (MV  5C.000 
teutons).  B (bone  marrow  derived)  cell  populations  ('■  95 % B cells)  ob- 
tained bv  removal  of  rabbit  erythrocyte  rosetted  T (thymus  derived)  cells 
produced  this  chemotactic  factor  when  stimulated  with  C3b  containing  pre- 
parations. In  contrast,  T cells  obtained  by  double  passage  of  spleen  cells 
through  nylon  wool  col' irnns  ("•  95 io  T cells)  were  incapable  of  elaborating 
this  Ivmphokine  when  stimulated  with  C3  fragments  but  did  respond  to  phyto- 
hemagglutinin.  T ese  studies  imply  that  free  C3b  generated  by  proteolytic 
enzymes  may  contribute  to  immunological  sequelae  by  virtue  of  its  ability 
to  generate  Ivmphokines. 


Interferon  and  The  I run  one  System 


by  Dr.  Thomas  C.  Merigan  - Stanford  University  Medical  School, 

Stanford,  California 

Recently,  interferon  has  been  associated  with  the  immune  response  in 
two  wavs.  First,  interferon  has  been  noted  as  a product  of  the  cell-mediated 
immune  response  associated  with  blastogenesis  and  the  production  of  other 
mediator'-.  Secondly,  interferon  has  been  observed  to  have  both  immunodepress- 
i ng  and  i mmuno-enhanc ing  effects  in  Ivmphoid  cell  culture  systems. 

Observations  in  our  laboratory  have  documented  the  ability  of  human 
lymphocyte  preparations  in  the  presence  of  macrophages  to  produce  interferon 
on  an  immune  specific  basis  to  undergo  blastogenesis  in  response  to  PHA, 

PPD,  vaccinia  or  herpes  simplex  antigen.  In  the  case  of  the  latter  stimulus, 
the  T-t vmphoevte  has  been  shown  to  be  the  source  of  the  interferon  production 
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and  carry  the  memory  for  the  Interferon  response  related  to  recent  prior 
herpes  simplex  infection.  Whereas,  blastogenesi s appears  to  be  related 
even  to  remote  prior  infection. 

Our  studies  have  demonstrated  large  doses  of  interferon  inhibiting 
the  subsequent  production  of  circulating  antibody  to  sheep  red  blood  cells 
as  well  as  antibody  forming  cell  production  in  the  spleen.  Furthermore,  if 
interferon  is  given  immediately  after  antigen,  immuno-enhancement  of  circu- 
lating antibody  levels  to  sheep  red  blood  cells  is  observed.  The  immuno- 
suppressive effect,  can  be  observed  with  Gat  monel! a typhlmurium  polysacchar- 
ide  antibody  production  as  well  and,  in  this  latter  case  the  inhibition 
seems  to  be  acting  through  an  effect  on  the  B-l vmphocrte  when  the  mechanism 
is  studied  in  vitro. 


IT  Secretion,  Refutation  and  Its  Action  On  Target  Cells 

by  Dr.  Gate  A.  Granger  - University  of  California,  Irvine,  Cat  if ornia 

Studies  were  conducted  to  examine  if  th»re  are  control  mechanism(s) 
regulating  1 vmnhokine'-  re’»a»d  bv  mitogen-activated  human  1 vmphocvtes  in 
vitro.  These  studies  v»r*  ’>ndr  nosr'ibl»  bv  our  development  of  an  in  vitro 
assay  which  quantitate*  • amount  of  1 vmnhotoxi  n secreted  into  a super- 
natant medium.  We  found  evidence  of  control  mechanisms  operative  at  sever- 
al 1 evel s : 

(A ^ Initiation 

(B)  IT  secretion  is  an  inducible  event,  can  be  turned  on  and  off, 
and  only  occur*  w* »n  the  secreting  ce11  is  in  contact  with  the 
stumulating  agent. 

(C)  The  levels  reached  in  both  mitogen  an'5  antigen  MIC  stimulated 
cultures  are  ind»r  *ome  form  of  feedback  control. 

(D'1  Tl“re  is  a sequent  la1  appearance  in  '-1C  reactions  of  allogeneic 
factor  during  th«  first  ♦ 1 re»  da  - r culture,  followed  by  the 
rapid  ri ' * in  IT  a*  a 'arnrs'^ive  factor. 

Tv*r'“  studies  begin  to  r-v“et  4 ha4  1 nuho^iner  are  under  stringent 
c .a4  rot  '•"'tern0.  TT.es-  c nt  P''  • 't  «t'  na  explain  how  soluble  nonspecific 
ti’ec  jtes  can  be  important  effecrorr  i r -’e4  4 \ ated  immunitv. 


Relationship  of  SolutPe  I ,jd  Cett  }q,  .du*ed-tnx1ns  t Cel 1 -med  iated 

C-4tot  oxi  ci4  v 


by  Dr.  Zoltan  J Iucas  - Gtanford  University  Medical  Center, 

Stanford.  California 

Human  Ivmphocvtes  ac'ivated  bv  ohytohem  gplutinin  release  several  cvto- 
toxi*  into  the  supernatant  fluids.  Toxins  are  assaved  bv  Ivsis  of  mouse 
I cells  growth-inhibited  bv  acttnomvcin  D.  One  toxin  (cal ted  Earlv  Ivmnho- 
t>xin,  EIT),  detected  within  U hours  after  activation,  is  maximally  detec- 
ted at  ?it  hours,  whereafter  no  f 'irther  net  increase  occurs.  Another  toxin 
(called  late  I.vmnhotoxin,  I.IT),  is  initially  detected  ?U  - 36  hours  after 
activation:  its  rate  of  release  into  the  medium  progressively  increases  for 


7?  to  08  hour*;.  HIT  find  IIT  are  also  distinguishable  by  different  volumes 
•if  distribution  in  Sephadex  G-100  chromat ographv  (SIT,  MW  4-5,000  da^tons. ; 

TIT,  MW  80,000  da^tons)  and  bv  inhibition  of  IIT  by  rabbit  anti-human  LLT, 
whin1  diiea  not  inhibit  HIT.  A third  toxin  present  in  lymphoid  tissues 
’I*. e the  spleen,  termed  Adherent  Cel]  Toxin  (ACT),  is  elaborated  by  plastic- 
ad- -rent  cells,  presumably  macrophages,  immediately  upon  attachment  of  the 
••’l17  fo  a solid  surface.  Its  release  does  not  require  mitopen-stimulation. 

I*  vol  ;me  of  distribution  on  Sephadex  G-100  chromatography  is  similar  to 
•a*  of  HIT  (MW,  45,000  dal+ons),  but  these  can  be  separated  by  subsequent 
DEAF  f%v  romat  ogre  nby . It  is  suggested  that,  because  of  its  time  of  release, 

F3  T '’motions  as  a cvtotoxin,  whereas  LLT  mav  be  a lymphocyte  regulator. 

’ES 1I0N  V:  MEDIATOR 3 OF  CELLULAR  IMMUNITY  - II 

Chairman  - Dr.  John  R.  David 

lymphocyte  Mediators  and  Tne  Activation  of  Macrophages 

bv  Dr.  John  R.  lavid  - Harvard  Medical  School 

Boston.  Massachusetts 

For  manv  vears,  it  has  been  apparent  that,  macrophages  ptav  an  impor- 
tant mrt  in  resistance  to  many  infections.  T- ese  cells  ingest  and  dis- 
pose of  a variety  of  organisms-  when  obtained  from  recently  immunized 
animals,  they  exhibit  an  enhanced  ability  to  do  this  and  have  been  termed 
"activated".  More  recent  studies  suggest  that  in  vivo  immune  activation  of 
macrophages  requires  the  interaction  of  specifically  sensitized  T lympho- 
cytes with  the  appropriate  antigenic  agent.  Once  activated,  the  macrophages 
mav  exhibit  a certain  degree  of  nonspecific  antimicrobial  activity. 

How  does  the  interaction  of  lymphocytes  with  antigen  lead  to  the  activa- 
tion of  macrophages?  The  events  that  occur  In  vit.roare  not  known.  _In  vitro 
studies  on  the  mechanisms  of  cellular  hypersensitivity  and  immunity,  however, 
have  shown  that  such  stimulated  lymphocytes  produce  a number  of  soluble  med- 
iators, several  of  which  affect  macrophages. 

A number  of  laboratories  have  shown  that  macrophages  incubated  with 
Ivmphocvte  mediators  show  altered  morphology,  metabolism  and  function.  Of 
especial  interest  are  the  changes  that  involve  the  macrophage  membrane. 
Macrophages  incubated  in  MIF-rich  Sep’nadex  fractions  exhibit  increased  adher- 
ence to  glass  and  plastic,  increased  ruffled  membrane  movement,  increased 
phagocytosis  of  some  particles  such  as  dead  mycobacteria,  but  decrease  in 
others  suer  as  aggregated  hemoglobin,  enhanced  pinoevtosis  and  increase  in 
incorporation  of  glucosamine  and  decrease  in  electron  dense  surface  substance. 
There  is  an  increase  in  the  activity  of  the  membrane  associated  entyme  - aden--- 
1ate  cvclase.  Other  changes  include  increased  glucose  oxidation  t!  rough  tie 
hexose  monophosphate  shunt  and  increased  number  of  cytoplasmic  granges  wt-en 
assessed  morphologically.  Recently,  such  activated  macrophages  ! eve  been 
svown  to  produce  eoHagena°e.  Of  special  interest  is  that  finding  that  sucv 
macrophages  activated  by  lymphocyte  mediator  exhibit  bacteriostasi^  to 
bacteria  such  as  listeria  and  enhanced  ability  to  kilt  syngeneic  tumor  ce’ls. 
Clearly,  Ivmphocvte  mediators  can  activate  macrophages.  It  is  quite  possi- 
ble that  other  factors  are  also  involved  including  direct  lyrnphocrte- 
macrophage  interactions. 
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I ■ ' -ru  • ♦ 1 on  uf  MIF  With  The  Mncrophag** 


b-  Dr.  Heinz  G.  Remold  - Harvard  Medirel  School , Robert  B.  Brigham 

Hospital  , Boston,  Massachusetts 

little  is  known  how  1 onphocvte  mediators,  in  enecial  MIF,  interact 
wit'  the  macrophage.  In  order  to  investigate  this  problem,  studies  were 
undertaken  which  dest  with  tie  following  two  subjects:  (l  ) I-fucose  on 

the  MIF  receptor  of  the  macrophage,  and  (?)  the  enhancement  of  MIF  activity 
bv  nlasma  esteras-  inhibitors.  I*  could  be  shown  that  incubation  of  macro- 
ohages  with  T-fucose  abolisbec  tVa  activity  of  guinea  pip  migration  inhibi- 
1 ->v:  factor  on  the  macron'' ares . Other  sipars,  such  as  D-glucose,  D-galac- 
tose,  I-  rh.amnose,  methyl -D-mannoside , and  N-acetvl -D-gl ucosami ne , had  no 
effect.  The  abolition  of  MIF  activity  bv  I-fucose  was  reversible.  When 
macrophages  were  incubated  with  I -fucosidase,  a plvcosidase  which  hydrolyzes 
terminal  I-fucose  from  ol igosaccharides  of  the  cell  surface,  tie  macrophage 
no  longer  responded  to  MIF.  On  the  other  hand,  MIF  incubated  with  I -fucosi- 
dase was  still  active.  This  experiment  strongly  suggests  that  I-fucose  is 
an  essential  part  of  a macrophage  receptor  for  migration  inhibitory  factor. 

Secondly,  we  studied  the  effect  of  plasma  esterase  inhibitors  on  the 
inhibition  of  migration  of  guinea  pig  peritoneal  macrophages  caused  by  MIF, 
because  cell-associated  esterases  have  been  shown  to  play  an  important  part 
in  a number  of  regulating  processes.  Reincubation  of  macrophages  with  the 
plasma  esterase  inhibitors  -antitrypsin,  Cl  esterase  inhibitor,  and  anti- 
thrombin heparin  cofactor  enhances  the  inhibition  of  migration  of  these 
cells  caused  by  MIF.  Heparin  prevents  the  MIF -enhancing  effect  of  anti- 
thrombin-heparin cofactor.  This  effect  was  shown  to  be  specific  for  anti- 
thrombin-heparin cofactor,  probably  due  to  its  ability  to  bind  heparin. 
Modification  of  arginine  residues  of  antithrombin-heparin  cofactor  and  soy 
bean  trypsin  inhibitor,  by  2,3-butanedione,  does  not  alter  their  MIF-en- 
'•ancing  capacity,  whereas  the  thrombin  and  trypsin  inhibitory  activity  is 
ablated.  These  findings  indicate  that  modification  of  the  arginine  resi- 
dues in  entithrombin-'neparin  cof^ctor  and  sov  bean  trypsin  inhibitor  has  no 
effect  on  the  interaction. of  these  Inhibitors  with  the  macrophage,  suggest- 
ing different  binding  sites. 


Regulation  of  Chemotaxis  and  Other  Lymphoklne  Mediators 

by  Dr.  Peter  A.  Ward  - University  of  Connecticut, 

. Farmington,  Connecticut 

Normal  human  serum  contains  a chemotactic  factor  inactivator  (CFl) 
which  irreversibly  Inactivates  the  complement  derived  chemotactic  factors 
(C3  and  C5  fragments  and  C^6j).  CFI  also  Inactivates  the  monocvte  chemo- 
tactic activity  in  preparations  of  the  C5  fragment  as  well  as  the  activity 
present  in  culture  fluids  of  antigen-stimulated  lymphoid  cells.  Incubation 
of  CFI-rich  preparations  also  leads  to  inactivation  of  migration  inhibition 
factor  (MIF)  present,  in  culture  fluids  of  antigen-stimulated  human  lymphoid 
cells.  The  inactivation  of  MIF  appears  to  be  irreversible.  In  addition, 
the  MIF  Inactivator  is  heat-labile;  prior  heating,  of  CFI-rich  preparations 
at  56 °C  for  1 hr.  abolishes  the  inactivation  of  MIF.  Recently  CFI  has  been 
fractionated  into  two  forms,  an  ry  globulin  and  a 15  globulin.  Both  f orm^ 


have  the  abil  it"  to  inactivate  MIF.  These  results  indicate  that  there  i • 
present  in  human  serum  a material  that  inactivater  complement-derived  and 
lympV'oevte-deri ved  mediator''.  (Supported  bv  NIH  Grant-  AI  0065',  . AI  llS"^  . 
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T’ e effect r of  An  Invertebrate  '•fafron1  age  Product,  on  the  Vertebra *e 

bv  Dr.  Robert  A.  Prenderga st  - Johns  Hopkins  School  of  Medicine, 

Baltimore,  , Mar v1  and 

Dels’ “d  i nfl animator  -<in  reactions,  inhibition  of  macrophage  migra- 
tion, and  activation  of  mammalian  neritoneal  exudate  macrophages  with  de- 
struction of  a target  cell  monolaver  are  caused  by  a protein  of  apDroxi- 
matelv  3?, 000  MW,  isolated  fr>)m  coe1  omocvtes  of  the  sea  -tar  Asterla- 
f oi- he ■-!  (SSF).  These  response-  are  similar  to  those  induced  by  the  super- 
natant of  immune  vertebrate  T c«’h  following  incubation  with  specific  anti- 
pen.  The  direct  role  of  SSF  on  vertebrate  lymphocytes  was  assessed  in  vivo 
and  demonstrated  that  in.  lection  of  1 mg  SSF  nl  us  Pfll5  mastocytoma  cells  in- 
to t;  e n-ritoneal  cavit--  of  CS^/fack  recipient  completely  abrogated  the 
generation  of  cytolytic  T Further,  in  vitro  treatment  of  spleen 

cells  from  — ngeneic  donor'’.  witv  SSF  abrogated  the  development  of  a primary 
antibody  response  to  sv»ep  red  b"iO'<d  cells  in  recipients  following  concomi- 
tant immuni7at ion . In  con+ra-t,  similar  treatment  of  cells  from, a primed 
donor  did  not  af*>ct  tve  -econdarv  resDonse  in  the  recipient  after  challenge 
with  sveep  red  tP  ood  ce1!-.  The  effect  of  SSF  in  cel  1 -mediated  resistance 
to  I lsteria  infection  was  a "No  invest igat ed , and  demonstrated  that  SSF- 
treated  mice  became  highl'  scepMble  t.o  infection  with  a normally  sub- 
1 ethal  dose  of  this  organism.  Treatment  of  immune  mice  with  SSF  did  not 
alter  tveir  immune  status  Treatment  of  mouse  spleen  cells  or  human  neri- 
ov,era1  blood  1 vmp'-iocytes  wit:  SSF  in  vitro  demonstrated  marked  suppression 
of  tritiated  t.hvmidine  incorporation  induced  b-'  exposure  to  the  T ceil  mito- 
gens, ov vtohemaggi utini n,  or  concanavalin  A,  and,  in  addition,  suppressed 
response  in  a mixed  i vmphocvte  cult-ire.  Viability  of  the  cells  whose  divi- 
sion was  suppressed  bv  SSF  was  demonstrated  to  be  normal  following  prolonged 
incubation  bv  trypan  blue  exclusion,  snontaneous  rosette  formation  of  human 
peripheral  blood  lymphocytes  and  sheep  red  blood  cell",  the  ability  of 
’killer"  T cells  to  Ivse  allogeneic  target,  cells,  and  tv  e ability  of  mouse 
sn^een  cells  to  form  antibody  in  culture  in  the  Mi  shell -Dutton  system  if 
SSF  is  withheld  during,  the  first  Pk  hours  following  exposure  to  antigen. 

These  data  indicate  that  high  doses  of  SSF  have  a marked  inhibitory 
effect  on  generation  of  a primarv  immune  response  to  T-denendent  antigens, 
but  have  no  such  effect  on  a previously  immune  cell  population  in  demon- 
stration of  its  norma ">  competence. 


